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© Method and apparatus for cleaning substrate. 

© A method and apparatus for mating substrates, wherein a substrate holder (3) in ^ ich .^ 
oe treated are put is mounted on a rotary table p^tfw^^ *™* f 
(1) Wte^eontaining gas « ftwl im o ttw treating m a m nfli togn an Qicn e <«»r\ nng terTTHo Ml 
thUzon^omalr^ water i^ed-e**e^he-**to*^^ 

ars rotating, thereby treating them wrth the thin films of uitrs-oure water formed on their surfaces, ultra-pure 
water alone is fad after removal of undesired materials to rinse :he substrates, an<* the substrates are rotated 
after the interruption of ultra-pure water for spinning off the ultra-pure water and drying, thereby increasing tne 
rate of removal-bygone of organic materials, deposits and the like from the substrates, like wafers. 
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The present invention relates to a" method ana apparatus for treating sucstrates to 
u ndeied materials such as organic coatings and deposits, and more part.cu a, y to a ma mod and 
^naratus 'or traatinq substrates such as silicon wafers to remove therefrom photores.st films that are 
oSHASS ^pounds use. for producing semiconductor devices, etc.. by photolitnograpny. or 
n,thar undesired materials such as organic or inorganic compound deposits. 
"Tfff Ec^ng ^cesses incLve of the process of producing 

as b y iCs and LSIs. silicon or other semiconductor substrates, glass substrates and the I ke are coated 

hereon wrth a photosensitive organic high-molecular compound and exposed 

through a photomask proviaed- therein with a given circuit or other pattern Thence 

c velooed to form a photoresist pattern on the substrate, while a porton or the subsWte, j which .he 

iSSut s not formed, is provided thereon with a film as by CVO or sputtering, or subbed to chem,caJ 

SSST? * e ^active ion Ling), or subjected to me diffusion of impurities' f ^Tn me sSa« i 

implantation. Once a series of treatments has been finished, the phott.res.st film on the suosffate « 

S i =^mlcal treatments. In the process of fabricating LSIs. etc.. however, photoresist ^ 

snTuTd general." be performed, not in one operation, In several operations after such a pr.otores.st has been 

coated on the substrate, followed by various treatments. c i eflfa d 

Various methods nave been used for photoresist film removal, Photoresist films must be i cleared 
J5 becaut incomplete photoresist film removal has an adverse influence on the subsequent 
^pf Much larger scale integrated semiconductor devices, like those which have recently been mad. 

mis means th« the line widths of the circuits formed on semiconductor devices are decreased - « more 
adversely affected by photoresist film residues or undesired deposrts occurring during the P^eton 
pfocS man are small scale ones. Thus, it Is now desired to remove photoresist film !^*™*™ r £ 
^posits completely, and this is usually achieved by either a wet method us,ng l,qu,d chem.cals or a dry 
method using oxycen plasma or ozone-containing gases. • _ H 

Wet removal of photoresist films usually makes use of sulfuric acid, and hydrogen perox,de .. rrnxed 
with sulfuric acid in order to enhance its oxidizing power. film it Is 

When a liquid mixture of sulfuric acid with hydrogen peroxide .s used to remove a onotoresist film. Is 
wideV P acticed to remove liquid deposits comprising sulfuric add, etc., from the substrate - n wh. h he 
ohotcresist film has been removed and to wash out residues or undesired oeposits ™J%L 
■ wet removal of organic coatings from wafers for semiconductors or undesired ^ ^>J 
organic or inorganic compounds is ordinarily achieved *y immersing a wafer ^cassette noid ng a plur^ty * 
the wafers to be treated in a treating tank filled with a treating solution such . rrw« Mkjc « sulfa* 
acid with hydrogen peroxide for a given span of time, and then transferring it in a nnang 
ultra-pure water or other rinsing liquid for immersion, thereby clearing the substrates of liquid deposrts. 

'"ZTI^J^^XIZ » the decomoosi«on of. hydrogen pero.de on the oxidase 
decompos Intt the photoresist L plays an important role in photoresist film remova J^'^*^ 
of sulfuric acid with hydrogen peroxide. In order to maintain the oxidising power « ^ bv 
unrequired to replace sulfuric acid and hydrogen peroxide by a fresh liquid feed that are consumed by 
the oxidative decomposite of the onotoresist film and are diluted in concentration. 

In order to obtain a similar affect without treating a waste liquid that degrades ,n terms of th power for 
treating the unaersided materials to be removed or supplying 4 fresh liquid, it has been proposed to supply 
ozone to sulfuric acid, as set forth in JP-B-52-12063. eilK «.tr9ifl is 

Generallyphotoresist films may be removed by introducing ozone m sulfuric acid Whan a 
subjected to reactive ion etching or doped with impurities by the ion implantation of arsenic at high 
concentration, however, some residues often remain on the substrate, because the photoresist nlm is not 
completely removed. When the substrate is treated with ions of high energy in the step or m >mpMntm 
cr ooner step, this appears to be due to the fact that arsenic, etc., used for ,on 
-hemicany w*h the photoresist, so that the photoresist film is converted to a substance unl,ke, y to undergo 
<o oxidation and, hence, unlikely to undergo oxidative decomposition by the treating solution. 
* in addition, solutions used for treating photoresist films are reduced or limited ■„ water cents beca u eo 
sulfuric acid is used therewith at high concentration. Thus, when ozone that has a very ,ow solub.hty .n 
sulfuric acid is introduced in a high-concentration suifuric acid soiution 

oxidizing power cannot be effectively exhibited and used, because ozone Is less soluble in the sulfuric 

55 "'"In dry treating procures, on the other hand, high^nergy particles as represented by oxygen plasma 
nay in s^me cases do damage to wafers. A problem with a dry treatment ustng ozone .s that when resets 
?n ^ « h5 doses are treated at relative^ high temperatures, pumping, etc.. takes piece through neat. 



-JO 



45 



12. FEB. 1997 13:00 ir£C 016/281315 



NO. 974 P. 8/23 



EP 0 248 596 A2 



making some resist residues likely to remain intact. 

With the foregoing in mind, the inventors nave come up with a- methoc for washing out organic 
coatings with a solution of urtra-pure water in which ozone is dissolved or oubbled by making use of the 
strong oxidative effect of ozone, and have further proposed in U.S. Patent S.N, 07/653,702 to completely 
5 remove a photoresist film that has oassed through ion implantation and other steps, and cannot be cleared 
by such a procedure or dry treatments using ozone or other chemicals and so remains deposited cn the 
substrate as residues. 

However, there is now an increased demand for treating a large amount of wafers, etc., within a short 
span of time at higner organic coating removal rates than would be possible with solutions, etc.. having 

to ozone dissolved or bubbled in ultra-pure water, which are obtained by supplying ozone-containing gases 
thereto. A primary object of the invention is to provide a solution to the such problems by increasing the 
rate of removing undesired matters such as organic coatings and undesired deposits in a wet manner using 
ozone and so completely removing them within a short span of time. 

More specifically, the Invention is directed to a. method for treating a substrate such as a silicon wafer 

?S to remove therefrom undesired materials such as organic coatings and undesired deposits, wherein a 
treating solution is sprayed onto the undesired materials on the substrate that is rotating in a treating 
chamber filled with an ozone-containing gas atmosphere. 

The- treating solution used in the method of the invention, for instance, may be various liquia chemicals, 
ultra-pure water and a mixed phase fluid comprising an ozone-containing gas and urtra-pure water. Tn»s 

20 invention is also directed to an apparatus for treating substrates, which comprises a closed treating 
chamber with a substrate holder located therein, in wnich a plurality of substrates are placed, said substrate 
holder being attached to the treating chamber coupled to a rotary shaft or a rotary table ccupied to a rotary 
shaft and being provided with a nozzle for feeding an ozone-containing gas or a treating solution or a nozzle 
for feeding a mixed phase fluid composing an ozone-containing gas and a treating solution. 

2S " More soecificaJly. the invention is designed such that when various liquid chemicals, urtra-pure water or 
a mixed phase fluid comprising an ozone-containing gas and ultra-oure water are sprayed cnto undesired 
imperials on substrates in a treating chamber having its ozone concentration regulateo to a certain or higher 
Hevei by feeding thereto an ozone-containing gas or a mixed phase fluid comprising an ozone-containing 
oas and ultra-cure water, the substrates with the undesired materials thereon are rotated to constantly 

30 *enew thin films of the treating solution on the surfaces of the substrates by means of centrifugal force, 
'hereby promoting removal of the undesired materials. 

In this case, however, if the thickness of the water film formed is large, then it is impossible to achieve 
well-enough treating rates, as experienced in the case of water scattered directly onto the surrace of a 
substrate. Heating the substrates does not permft wet ozone to have well-enough effects, because any thin 

25 water film cannot occur even wnen a wet ozone-containing gas is fed. 

By contrast, rotating the substrates at high speed produces large-enough effects, because the thicKness 
of the films of ultra-pure water formed on the surfaces of the substrates are very thin and the films of uftra- 
pure water formed on the surfaces of the substrates are continuously renewed. 

In the method of .tne invention, it is preferable that the substrates rotate at 10 to 30 r.p.m., when the thin 

4C films of the treating solution are formed on the surfaces of the substrates. When the treating solution is 
used in a gasified or misted form, on the other hand, it is preferable that the substrates rotate at hign 
soeec, say, 1,000 r.p.m. , 

Alternatively, when tne ozone-containing gas is fed, into the treating chamber without oeing mixed with 
ultra-pure water, It is necessary that the concentration of tne ozone-containing gas in the treating chamber 

<s be maintained at a given value. Although varying depending on the dimensions of the treating chamber, tne 
amount of the ozone-cont2ining gas fed should be determined such that the ozone concentration is 
regulated to 50,000 ppm or higher. 

The mixing of the ozone-containing gas with ultra-pure water, for instance, may be achieved by: 

(1) permitting the ozone-containing gas jetted from an ozone-containing gas feed nozzle set up at a 
so given angle to act cn a flow of the treating solution jetted from a treating solution feed nozzle, whereby 

the treating solution and ozone-containing gas are mixed for action on the substrates; 

(2) feeding the treating solution and ozone-containing gas to a. spiral mixer for mixing and feeding the 
mixture into the treating chamber; 

(3) sucking the ozene-ccntaining gas by a flow of the treating solution moving at a given constant flow 
55 rate for mixing; 

(4) feeding the ozone-containing gas into a treating solution tank regulated to a given pressure, wherein 
ozone is first dissolved in the treating solution, and the pressurized ozone-containing treating solution is 
then depressurized in the treating chamber to release fine bubbles of ozone into the treating solution on 
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the substrates, thereby forming a fluid in a mixed gas-liquid farm; ar . 

(5) passing the ozone-containing gas through a gas phase in a treating solution reservoir regulated to 
saturation vapor pressure and feeding into the' treating chamber the resulting carrier gas comprising the 
ozone-containing gas and the vapor of the treating solution. 

After the organic materials have been removed from the surfaces of the substrates, ultra-pure water is 
fed to the surfaces of the substrates for washing. This substrate washing may be achieved by supplying 
ultra-pure water alone wnile the supply of the ozone-containing gas is interrupted, then interrupting the 
supply of ultra-pure water, then rotating the substrates at high speed to remove the ultra-pure water 
therefrom, and finally drying the* substrates. It is noted in this connection that the treating steps may occur 

) in the same treating chamber. 

After me substrates have bean treated wrth the ozone-containing gas fed into the treating chamber, the 
ozone-containing gas thareie'l^Veplaced by nitrogen for removal of the ozone-containing gas therefrom, 
followed by removal of the substrates. This assures that the ozone-containing gas is prevented from leaking 
out of the treating solution. Since ozone has a very large oxidizing power and so has a harmful influence on 

; human bodies, it is required to decomposa the ozone leaving the treating chamber into oxygen through an 
ozone decomposer. 

The invention will be described in detail in connection with the drawings in which 

FIGURE 1 represents one embodiment of the method and apparatus for treating sucstrates according to 
the invention, 

3 FIGURE 2 illustrates another embodiment of the method and apparatus for treating substrates according 
to the invention, and 

FIGURE 3 shows a further embodiment of the method and apparatus for treating. substrates according to 
the invention. 

As already described, the invention is designed such that when various liquid chemicals, ultra-pure 
; water or a mixed phase fluid comprising an ozone-containing gas ana ultra-pure water are sprayed onto 
unaesired materials on substrates in a treating chamber having its ozone concentration regulated to a 
certain or higher level by feeding thereto an ozone-containing gas or a mixed phase fluid comprising an 
ozone-containing gas and ultra-pure water, the substrates with the undesired matters thereon are rotated to 
constantly renew thin films of the treating solution on the surfaces of the substrates by means or centrifugal 
) force, thereby promoting removal of the undesired materials. 

In this case, however, It the thickness of the water fikrts formed Is large, then it is impossible to achieve 
well-enough treating rates, as experienced in the case of watar scattered directly onto the surface of a 
substrate. Haa^no the substrates does net permit wet ozone to have welksoouflb efieets. because any thin 
wat r film cannot occur even when a wet ozone-containing gas is fed, 

3y contrast, rotating the substrate at high speed produces large-enough effects, because the thickness 
of the film of ultra-pure water formed on the surfaces of the substrates is very thin and the film of ultra-pure 
water formed on the surfaces of the substrates are continuously renewed. 

In the method of the invention, it is preferable that the substrates rotate at 1 0 to 30 r.p.m., when the thin 
film of the treating solution is formed on the surfaces of the substrates. When the treating solution is used in 
3 a gasified or misted form, on the other hand, ft Is preferaole that the substrates rotate at high speed, say, 
1 ,000 r.p.m. 

Alternatively, when the ozone-containing gas is fed into the, treating chamber without being mixed wrth 
ultr3-pure water, it is necessary that the concentration of the ozone-containing gas in the treating chamber 
be maintained at a given value. Although varying depending on the dimensions of the treating chamber, the 
j amount of the ozone-containing gas fed should preferably be determined such that the ozone concentration 
is regulated to 50,000 ppm or higher. 

The mixing of the ozone-containing gas with ultra-pure water, for instance, may be achieved by: 

(1) permitting the 02one-containing gas jetted from an ozone-containing gas feed no22te set up at a 
given angle to act on a flow of the treating solution jetted from a treating solution feed nozzle, whereby 

) the treating solution and ozone-containing gas are mixed for action on the substrates; 

(2) feeding the treating solution and ozone-containing gas to a spiral mixer for mixing and feeding th 
mixture into the treating chamber; 

(3) sucking the ozone-ccntaining gas by a flow of the treating solution moving at a given constant flow 
rate for mixing; 

> (4) feeding the ozone-containing cas Into a treating solution tank regulated to a given pressure, wherein 
ozone is first dissolved in the treating solution, and the pressurized ozone-containing treating solution is 
then depressLiri2ed in the treating chamber to release fine bubbles of 02one Into the treating solution on 
the substrates, thereby forming a fluid in a mixed gas-liquid form; or 
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(5) passing the ozcne-ccntaining gas through a gas phase in a treating solution reservoir regulated to 
saturation vapor oressure and feeding into the treating cnamber the resulting carrier gas comprising the 
ozone-containing gas and the vaoor of the treating solution. 

After the organic materials have been removed from the surfaces of the substrates, ultra-pure water is 
5 fed to the surfaces of the substrates for washing. This substrate washing may be achieved by supplying 
ultra-pure water alone while the sucply of the ozone-containing gas is interrupted, then interrupting the 
supply of ultra-pure water, then rotating the substrates at high soeed to remove the ultra-pure water 
therefrom, and finally drying the substrates, ft is noted in this connection that the treating steps may occur 
in the same treating chamber. 
to As can be understood from ths foregoing, the invention provide* a method for treating substrates such 
as silicon wafers for fabricating semiconductor Devices to remove therefrom undesired materials such as 
organic coatings and deposits by spraying a treating solution such as ultra-pure water onto the sucstrates 
that rotate in an ozone-containing atmcspnere, thereby farming an the surfaces thereof continuously 
renewed urtra-pure water films. This method is higher in removal rates than conventional wet removal of 
rs organic coatings by ultra-pure water impiantea with ozone or conventional dry removal of organic coatings 
by ozone acting on heated substrates, so that the undeslred materials can be removed within a shorter span 
of time. 

The invention will now be exoiained, more specifically but not exclusively, with reference to the 
accompanying drawings. 

20 Fig. 1 illustrates one embodiment of the method of the invention. 

Within a treating chamber i , there is provided a substrate holder 3 with a plurality of substrates 2 held 
in place, which is mounted on a rotary table 5 connected to a rotary shaft 4. the treating chamber 1 has 
also an ozone feed nozzle 7 for feeding an ozcne-contalning 9as generated by an ozone generator 6 and an 
ultra-pure water feed nozzie.9 for jetting ultra-pure water feo through an ultra-pure water feed unit 8. 

25 The ozone-containing gas is first fed- into the treating chamber through the ozone feed nozzle 7. Just 
when the ozone concentration in the treating chamber is stabilized, the ultra-purs waier is jetted through the 
no22le 9 while the rotary table is rotating, so that the thin films of ultra-pure water are formed on the 
surfaces of the substrates. The jetting of ultra-pure water may be performed either • continuously or 
Intermittently. After the substrates have been treated for a given time and thereby cleared of organic 

oo coatings, urtra-pure water alone is subsequently supplied for substrate rinsing to remove residues from the 
surfaces of the substrates. Then, the supply of ultra-pure water is interrupted, but the rotation of the 
substrates is continued for spinning off the uitra-oure water and drying. 
Fig. 2 represents another embodiment of the invention. 

Within a treating chamber 1, there is provided a 3ubsirate holder 3 within a number of substrates 2 heid 
3s in place, and a fluid soray unit 11 having a number of spray nozzles 10 is located in the vicinity of the 
holder 3. TTirough this fluid spray unit an ozone-containing gas generated by an ozone generator- 6 and 
ultra-pure water fed from an uitra-oure water feed unit 12 - which are mixed in a gas-licuid mixer 13- are 
sprayed onto the surfaces of the substrates. 

Fig. 3 shows a further embodiment of the invention. 
40 As illustrated, a suostrate holder 3 is mounted on a rotary table 5 coupled to a rotary shaft 4. An ozone- 
containing gas obtained in an ozone generator 6 and urtra-pure water supclied from an ultra-pure water feed 
unit 12 are mixed in a gas-liquid mixer 13, whence a wet czone-containing gas 14 and an ozone-containing 
urtra-pure water 15 are seoarately sprayed through spray nozzles 16 and 17 onto the surfaces of the 
rotating substrates for treating them. After that, the rotary shaft is rotated at high speed for spinning off the 
45 ultra-pure water. 

Example 1 

A positive type of photoresist (OFPR-SCO made by Tokyo Ohk Kogyo K.K.) was coated on each of 150- 
so mm diameter silicon wafers cleaned on the surfaces by means of a spin coater in sucn a way thai its 
thickness after preoaking was 1,100 nm, 

The substrates, each with the photoresist side upward, were put in the holder in the treating chamber, 
3nd the ozone-containing gas of 55,000 cpm in ozone concentration was th n fed through the ozone faed 
nozzle in an amount of 5 liters/minute. Once the ozone concentration had been stabilizec in the treating 
ss chamber, the holder was rotated at 200 to 750 r.p.m.. while urtra-pure water of 2S *C was sprayed onto the 
substrates at a flew rate of 200 to 1,000 ml/minute through the urtra-pure water spray nozzle, thereby 
removing organic coatings from the surfaces of the substrates. The results are set out in Table 1 . 
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Table 1 



Ozone Cone, (ppm) 


Gas Flow Rate 
liters/min. 


R.P.M. 


Treating Time 
(min.) 


Removal Rate nm/min. 


55,000 


6 


7S0 


5 


177 


55,000 


6 


750 


5 


126 


S5 f 000 


6 


200 


5 


136 



15 



Comparative Example 1 

Wafers with photoresists mounted thereon in similar manners as in Example 1 were treated at 20 *C for 
5 minutes with an ozone-containing gas of 8,000 ppm in ozone concentration that was tree from water 
However, the photoresists remained invariable in the initial thickness; in other words, they could not be 
removed. 
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Claims 

1. A method for treating substrates such as semiconductor wafers, wherein a treating solution is sprayed 
on undesired materials on the surfaces of the substrates, while the substrates are rotating, in an ozone- 
containing gas atmosphere. 

2. A method. as claimed in Claim 1 , wherein the treating solution is ultra-pure water. 

3. A method as claimed in Claim 1 or 2. wherein the ozone-containing gas atmosphere is created by 
feeding a mixed phase fluid comprising an ozone-containing gas and ultra-pure water as the treating 
solution. 

4 An apparatus for treating substrates such as semiconductor wafers to remove undesired materials 
therefrom, which Includes v a ciosea treating, chamber a substrate holder for holding a pluwty of 
substrates, said substrate hoicer being mourned on the treating chamber to which a rotary shaft is 
connected' or a rotary table coupled to a rotary shaft, and a nozzle for feeding an ozone-containing gas 
and a treating solution or a nozzle for feeding a mixed phase fluid comprising an ozone-contatning gas 
and a treating solution. 

5. An apparatus as claimed in Claim 4, wherein the treating solution is ultra-pure water. 
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© Method and apparatus for cleaning substrate. 

® A method and apparatus for treating substrates, 
wherein a substrate holder (3) In which the sub- 
strates (2) to be 'treated are put is mounted on a 
rotary table (5) with a rotary shaft (4) connected 
thereto in a treating chamber (1), an ozone-contain- 
ing gas is fed into the treating chamber through an 
ozone feed nozzle (7) to fill therein with the ozone- 
containing gas. ultra-pure water is fed onto the sub- 
strates through an associated nozzle (9) while they 
are rotating, thereby treating them with the thin films 
of ultra-pure water formed on their surfaces, ultra- 
pure water alone Is fed after removal of undesired 
materials to rinse the substrates, and the substrates 
are rotated after the interruption of ultra-pure water 
for spinning off the ultra-pure water and drying, 
thereby increasing the rate of removal-by-ozone of 
organic materials, deposits and the like from the 
substrates, tike wafers. 
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Beschreibung 

Die Erfindung betrrfft ein Verfahren zum Entfemen 
van Kontaminationen auf Halbleterkristallc&erflachen. 

3ei der Hersteilung von hcchintegrierten elektfnnf- 
schen Sctialtungen mussen den einzelnen Technologie- 
vertahren (Diffusicn, Abscheidung, Atzen, usw.) 
Reinigungsprozesse vor- bzw. nachgeschaitet werden, 
urn beispielsweise qualrtativ hochwertige Isciations- 
sehichten zu erhalten. Auf der Oberfiache des normaier- 
weise aus Silizium bestehenden Substrate kbnnen sich 
Insbesondere aus verschiedenen 'Quellen stammende 
Verunreinigungen durch Schwermetaiie und/oder AJka- 
ItmetaJIe anlagem. Weitar ist mrtder Anlagsrung von Par- 
tikeiverunreinigungen und von crganischen 
Komaminationen zu rechnen. 

Es ist bekannt organische, metailische und partiku* 
tars Kontaminationen mrt Mischungen von hbchstrernen 
Chemllolien von den Halbletteraberflachen abzulfisen. 
Oaber werden die HaJbleiterscheroen entweder in geeig- 
nete cfiemisene Bader eingetaucht hSufig unter Ultra- 
schaileinwiriaing, Oder die Rernigungsflussigkeit wird In 
einem sogsnannten Cleaner auf die Scheiben gesprOht 
Zum Abtrag von metallischen Kontaminationen werden 
bisher Salz- bzw.Schwefelsaure/Wasserstcffperaxid- 
Mischungen eirtgesetzt. wahrend zur Entfernung von 
Partikeln und organischen Rest en AmmoniaWWascer- 
stoffperoxid- Oder ChoiinyWasserstoffoeraxid-Wischun- 
gen Gblich sind. Damrt dabei die Reinigungswirkung 
sichergesteJIt ist werden an die Chemikalien vcr ihrem 
Sinsatz hbcnste Relnheitsanfcrderungeri gesteilt die 
ihrersefts nur durch aufwendige und testentrachtige Rei- 
nigungsverfahren gewahrieisiat werden kSnnen. 

Der vorliegenoen Erfindung Iregtdaher die Aufgabe 
zugrunde, ein Verfahren der erngangs angegebenen Art 
zu schaffen, das bei mindestens glelchbleibender Qua- 
litat wenlger aufwendlg als die bekanmen Verfahren ist 

Diese Aufgabe wird erfindungsgemafi dadurch 
geifist, da(3 aJs naScnerrrisches Reinigungsmedium 
hochreines deionisiertes Wasser verwendet wird, dem 
Metallkomplexbildner im ppm-Kbnzentraiionsbereich 
zugesetzt weraen. 

Weiterbiidungen der Erfindung sind Gegenstand 
vcn UnteransprOchen. Vorteile und Einzeiheiten der 
Erfindung werden anhand des fotgenden AusfOhrungs- 
betspiels noch naher erlautert 

Das erfindungsgemafle Verfahren ermdglicht es, 
da (3 metailische Kontaminationen als Kbmplexverbin- 
dungen effektiv von der Scheibenoberflache abgeJOst 
werden. Zur Unterstutzung und Erweiterung des Reini- 
cungsprozesses hinsichtfich partikularer Verunreinigun- 
gen kann eine zusatzliche Ultraschaileinwirkung 
und/cder der Zusatz vcn oberf lachensparnungsreduzie- 
renden Substanzen, beispielsweise sind Cbliche Tensid 
geeignet zum Reinigungsmedium vorgesehen warden. 
Ebenso kann die Reinigungswirkung durch Temperatur- 
variation im Bereich von etwa 0-1 1 0°C cctimiert werden. 
Wetterhin kcnnen durch zusatzliche Czonzudosierung 



organische Verbindungen, die durch Qzon verbrannt 
werden, besartigt warden. 

Der entscheidende Vorteil der Erfindung ergibt sich 
daraus. da3 ais mengenmafllg relevantes Reinigungs- 

5 medium nur noch hochreines (Qblich ist 1 8,2 MQhm)dei~ 
cnisiertes Wasser verwendet wird, das ohne groflen 
Aufwand herstellbar ist. DaceionisiBrtes Wasser bedeu- 
tend hdhere fieinhertsgrade erreicirt als hochstreine 
Chemikalien, liegt sogar eine Vereesserung der Reini- 

w gungswirkung im Rahman der Erfindung. Da der Anteil 
der Metallkompiextildner • und auch der der oberfla- 
chenspannungsreduzierenden Substanzen bzw. der 
des Ozons • out im ppm-Konzentrationsbereich liegt ist • 
deren Verunreinigungsgrad im wesentlidien unbaacht- 

is lich, so da6 normal im Handel erhaltliche Substanzan 
verwendet werden kbnnen. Bei der Auswahl des bei 
einem pH von etwa 7 wasserlGsiichen Metailkomplex- 
biidners ist lediglich zu beachten, dafl dieser eine hinrei- 
chend • groSe Kompiaxbildungskapazitat fur Metalle 

20 wahrand des gesarnten Reinigungsprozesses aufweist 
urn beispielsweise eine Hydrcxidausfallung auf Halblei- 
teroberflachen zu vermeiden. AbgelOste Komplexe 
und/oder Obarschussige Kompieocbiklner dGrfen ferner 
nlcht auf HalbleiteroberflacfTen adsorbieren. Als geeig- 

25 neter KamplerfDiidner hat sich belspieiswetse Etfiylen- 
diamintetraacetat (EDTA) herausgestellt, das in emer 
Kbnzentration von etwa 0,7 pom in der wasssrigen 
USsung verwendet wird. MOgfich ist auch die Verwen- 
dung kDmpleobildender Phcsphorsauren, wie sie bei* 

so spielsweise unter der Bezeichnung DEQUEST (als 
Warenzeichen eingetragen) im Handel erhatttich sind, 
□as zur Entfemung organischer Kontaminstionefi emp- 
fehlenswerte Ozcn kann Ober konverrtionelle Ozongene- 
- ratoren eingebracnt werden. 

35 Das arfindungsgemaSe Verfahren bringt vielfaltige 
Vorteile mit sich. Erne erhebiiche Kcsrenreduiierung bei 
gegenCber gangigen Verfahren mindestens gleichblei- 
bender Reinigungsgualitat ergibt sich insbesondere 
durch die offensichtliche Minimierung des Chemikalien- 

40 verbrauchs und durch den Entfall von zentraien Chemi- 
'<aiienversorgungssystemen, da der Kornplexbildner 
dem hochreinen Wasser etnfach mrttels ernes Dosimats 
zudosiert werden kann. Da auf Sauren, Laugen, etc.ver- 
zichtet wind, resurtiert ein einfacher aufgebautes Reini- 

4£ gungseguipment und eine Minimierung der 
Chemikalienentsorgungskcsten. Die bisherfgen aufwen- 
digen QuaJitatskontrollen bezOglich des Reinheitsgra- 
des der Chemikaiien entfailen. Femer ergibt sich ein 
erleicrrtertes Recycling des bisher zum NachspOlen 

so nach dem eigentlichen Reinigungsprozeil eingesetzten 
detonisierten Wassers. Das erfindungsgemaBe Verfah- 
ren ist auch umweitvertraglicher ais das bisher verwen- 
det e. 

££ Patents nspruc he 

1 . Verfahren zum Entfemen von Kcntaminationan auf 
Halbiarterta-istalloberflachea 
dadurch gekennzefchnet, 



